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Aroepdments to the aaims 

The following listing of claims will replace all prior versions, and listings, of 
claims in the present application: 

1 . (canceled) 

2. (currently amended) An integrated optical device as claimed in claim -t 67 wherein a 
major portion of said waveguide body comprises said optical amplification medium. 

3. (currently amended) An integrated optical device as claimed in claim 4- 67 wherein 
substantially all of said waveguide body compriaes said optical amplification medium. 

4. (currently amended) An integrated optical device as claimed in claim 4- 67 wherein 
said waveguide body and said spectral combiner/divider are configured such that at least 
a portion of said optical signal propagating to said spectral combiner/divider and at least a 
portion of said optical signal propagating from said spectral combiner/divider propagate 
through said optical amplification medium. 

5. (original) An integrated optical device as claimed in claim 4 wherein: 

said primary input output chamiel, said spectral combiner/divider, and said set of 
displaced ii^ut/output channels define a folded optical path along which said optical 
signal propagates; and 

said optical amplification medium is present along multiple legs of said folded 
optical path. 

6. (currently amended) An integrated optical device as claimed in claim 4- 67 wherein 
said spectral combiner/divider is configured such that substantially all of said optical 
signal propagating to and fi:om said spectral combiner/divider in said waveguide body 
propagates through said optical amplification medium. 
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7. (currently amended) An integrated optical device as claimed in claim 4- 67 wherein a 
substantial portion of said optical signal in said primary input/output channel and said set 
of displaced input/output chaimels propagates through said optical amplification medium, 

8. (ciirrently amended) An integrated optical device as claimed in claim 4- 67 wherein 
said waveguide body comprises a doped waveguide. 

9. (currently amended) An integrated optical device as claimed in claim 4- 67 wherein 
said waveguide body comprises a doped glass slab. 

10. (currently amended) An integrated optical device as claimed in claim 4- 62 wherein 
said optical amplification medium comprises a doped waveguide material. 

1 1 . (original) An integrated optical device as claimed in claim 10 wherein said waveguide 
material is selected from a glass, a polymer, and combinations thereof. 

12. (original) An integrated optical device as claimed in claim 1 1 wherein said glass 
comprises silica. 

13. (original) An integrated optical device as claimed in claim 10 wherein said doped 
waveguide material comprises a dopant selected from the rare earth elements and 
transition metals. 

14. (currently amended) An integrated optical device as claimed in claim 4- 67 wherein 
said spectral combiner/divider is secured to said boundary of said waveguide body. 

15. (currently amended) An integrated optical device as claimed in claim 4- 67 wherein 
said spectral combiner/divider is formed at an interface with said boundary of said 
waveguide body. 
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16. (currently amended) An integrated optical device as claimed in claim 4- 67 wherein 
said spectral combiner/divider is formed in said waveguide body. 

17. (currently amended) An integrated optical device as claimed in claim 4- 67 wherein 
said spectral combiner/divider is optically coupled to said boundary of said waveguide 
body. 

1 8. (currently amended) An integrated optical device as claimed in claim 4- 67 wherein 
said spectral combiner/divider is formed integral with said waveguide body as an 
extension of said waveguide body. 

19. (currently amended) An integrated optical device as claimed in claim 4- 67 wherein 
said spectral combiner/divider comprises a reflective grating structure. 

20. (original) An integrated optical device as claimed in claim 19 wherein said grating 
structure is secured to said waveguide body at a curved interface with said waveguide 
body. 

21 . (currently amended) An integrated optical device as claimed in claim 4- 67 wherein 
said spectral combiner/divider comprises at least one component selected jfrom: a 
reflective grating structure, an echcUe grating, a holographically-foimed reflective 
grating, a Rowland circle grating, a reflector stack, a wavelength selective interference 
filter, a flat specular reflection sur&ce, a side-tap waveguide grating, a Bragg grating, and 
a super-dispersive prism, a volume phase grating, and combinations thereof. 

22. (currently amended) An integrated optical device as claimed in claim 4- 67 wherein 
said primary input/output chaimel and said set of displaced input/output chaimels are 
defined in said waveguide body by mput/output structure formed within said waveguide 
body. 
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23. (currently amended) An integrated optical device as claimed in claim 4- 67 wherein 
said primary input/output channel and said set of displaced input/output channels are 
defined in said waveguide body by input/output stmcture formed at an interface with said 
waveguide body. 

24. (currently amended) An integrated optical device as claimed in claim 4- 67 wherein 
said primary input/output channel and said set of displaced input/output channels are 
defined in said waveguide body by inpuVoutput structure optically coupled to the 
waveguide body. 

25. (currently amended) An integrated optical device as claimed in claim 4- 67 wherein 
said displacement of each of said displaced input/output channels includes distance and 
direction components. 

26. (currently amended) An integrated optical device as claimed in claim 4- 67 wherein 
said primary input output channel, said spectral combiner/divider, and said set of 
displaced input/output channels define a folded optical path along which said optical 
signal propagates. 

27. (original) An integrated optical device as claimed in claim 26 wherein said integrated 
optical device fiirth^ comprises a partially transmissive reflector positioned along said 
optical path. 

28. (original) An integrated optical device as claimed in claim 27 wherein said spectral 
combiner/divider defines a first fold in said optical path and said partially transmissive 
reflector defines a second fold in said optical path. 
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29. (original) An integrated optical device as claimed in claim 28 wherein said integrated 
optical device further comprises an additional reflector defining a third fold in said 
optical path. 

30. (original) An integrated optical device as claimed in claim 29 wherein said first, 
second, and third folds in said optical paths are such that said primary input/output 
channel and said set of displaced input/output channels are defined on a common face of 
said waveguide body. 

31. (original) An integrated optical device as claimed in claim 29 wherein said spectral 
combiner/divider and said additional reflector arc formed at a curved periphery of said 
waveguide body. 

32. (original) An integrated optical device as claimed in claim 27 wherein said partially 
transmissive reflector is formed in said waveguide body, 

33. (original) An integrated optical device as claimed in claim 26 wherein said integrated 
optical device further comprises an optical signal monitor positioned along said optical 
path. 

34. (original) An integrated optical device as claimed in claim 33 wherein said optical 
signal monitor comprises a partially transmissive reflector and a detector positioned to 
receive a portion of said optical signal partially transmitted through said reflector, 

35. (original) An integrated optical device as claimed in claim 26 wherein said integrated 
optical device further comprises an optical signal filter positioned along said optical path. 

36. (original) An integrated optical device as claimed in claim 35 wherein said optical 
signal filter comprises a wavelength selective reflector. 
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37. (currently amended) An integrated optical device as claimed in claim 4- 67 wherein 
said primary input/output channel defines a multidirectional path propagating through 
said optical amplification medium. 

38. (original) An integrated optical device as claimed in ctaim 37 wherein said 
multidirectional path comprises a spiral component. 

39. (original) An integrated optical device as claimed in claim 37 wherein said 
mullidkectional path comprises a folded spiral component. 

40. (currently amended) An integrated optical device as claimed in claim 4- 67 wherein 
said primary input/output channel defines a configuration designed to yield optical signal 
amplification sufficient to offset optical losses in said integrated optical device. 

41 . (original) An integrated optical device as claimed in claim 40 wherein a magnitude of 
said offset is sufficient to balance said signal amphfication and said optical losses. 

42. (original) An integrated optical device as claimed in claim 40 wherein said 
configuration of said input/ou^ut channel relates to a position of said inpuVoutput 
channel relative to a high pump density region of said integrated optical device. 

43. (original) An integrated optical device as claimed in claim 42 wherein: 

said integrated optical device further comprises a pump source; and 
said high pump density region is defined by said pump source. 

44. (cunently amended) An integrated optical device as claimed in claim 4- 67 wherein 
said integrated optical device is configured to enable balance of optical signal 
amplification and optical losses attributable to said integrated optical device. 
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45. (original) An integrated optical device as claimed in claim 44 wherein said balance of 
said optical signal amplification and said optical losses is a function of one or more of: 

an optical configuration of said primary input/output channel; 
a doping level of said optical amplification medium; and 
an optical length of said optical signal propagating to and from said spectral 
combiner/divider. 

46. (original) An integrated optical device as claimed in claim 45 wherein said optical 
configuration of said primary input/output channel comprises an optical path length of 
said primary input/output channel. 

47. An integrated optical device as claimed in claim 44 wherein said balance of said 
optical signal amplification and said optical losses is a function of: 

an optical configuration of said primary input/output channel; 
a doping level of said optical amplification medium; and 
an optical length of said optical signal propagating to and from said spectral 
combiner/divider, 

48. (canceled) 

49. (canceled) 

50. (canceled) 

51. (currently amended) An integrated optical device comprising: 

an erbium or ytteibium-doped glass slab waveguide body configured to permit 
propagation of an optical signal having multiple spectral components, wherein said 
waveguide body is doped sufficiently for amplification of different opootral compononto 
ef said multi-component optical signal; and 
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a spectral combiner/divider at a curved periphery of said waveguide body, 
wherein said curved periphery and said spectral combiner/divider are configured such 
that 

said multi-component optical signal propagates from an 
input/output face of said waveguide body, through said waveguide body to 
said spectral combiner/divider at said curved periphery of said waveguide 
body, back through said waveguide body, as reflected by said spectral 
combiner/divider, and to said input/output face of said waveguide body, 

a spatially condensed optical signal propagating from an 
input/output face of said waveguide body to said spectral 
combiner/divider, and from said spectral combiner/divider to said 
input/output face, is spatially expanded by said spectral combiner/divider 
according to respective component wavelengths of said multi-component 
optical signal, and 

a spatially expanded optical signal propagating from an 
input/ou^ut face of said waveguide body to said spectral 
combiner/divider, and from said spectral combiner/divide to said 
input/output face, is spatially condensed by said spectral combiner/divider 
according to respective component wavelengths of said multi-component 
optical signal, wherein 

said spatially condensed optical signal propagating 
between said input/output face of said waveguide body and 
said spectral combiner/divider defines a primary 
input/output channel in said waveguide body, 

said spatially expanded optical signal propagating 
between said input/output face of said waveguide body and 
said spectral combiner/divider defines a set of displaced 
input/output channels in said waveguide body, and 

a displacement of each of said displaced 
input/output chanjiels from said primary input/output 
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channel along said input/output face is defined by said 
spectral combiner/divider. 

52. (original) An integrated optical device as claimed in claim 51 further coniprises: 

a primary ridge waveguide optically coupled to said waveguide body along said 
primary input/output channel; and 

a set of displaced ridge waveguides optically coupled to said waveguide body 
along said set of displaced input/output channels. 

53. (original) An integrated optical device as claimed in claim 52 wherein said primary 
ridge waveguide and said set of displaced ridge waveguides are parallel to each other. 

54. (original) An integrated optical device as claimed in claim 51 further comprises: 

a primary buried waveguide optically coupled to said waveguide body along said 
primary input/output channel; and 

a set of displaced buried waveguides optically coupled to said waveguide body 
along said set of displaced input/output channels. 

55< (original) An integrated optical device as claimed in claim 54 wherein said primary 
buried waveguide and said set of displaced buried waveguides are parallel to each other. 

56. (currently ammded) An optical network comprising: 

at least one transmitter configured to transmit an optical signal having multiple 
spectral components; 

at least one regenerator configured to amplify said multi-component optical 
signal; and 

at least one receiver configured to receive said multi-component optical signal, 
wherein at least one of said transmitter, regenerator, and receiver comprise at least one 
integrated optical device comprising: 
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a waveguide body configured to permit propagation of an optical 
signal having multiple spectral components, v^herein at least a substantial 
portion of said waveguide body comprises an optical amplification 
medium configur e d to amplif y ^ diff e r e nt is p o o tr al oompon e nts of fifli ^ 
multi - componont optical oignol ; 

a spectral combiner/divider near a boundary of said waveguide 
body, wherein said spectral combiner/divider is configured such that 
a spatial distribution of an optical signal 
propagating to and fiom said spectral combiner/divider is a 
function of respective component wavelengths of said 
multi-component optical signal, and 

a substantial portion of said optical signal 
propagates through said optical amplification medium; and 
a primary input/output channel defined in said waveguide body 
and a set of displaced input/output channels defined in said waveguide 
body, wherein a displacement of each of said displaced input/output 
chaimels 6x>m said primary input/output channel is defined at least in part 
by said spectral combiner/divide r, and a substantial portion of paid optiool 
s ignal in at l e ast on e of said primary iiq^mt/output ohtmnol and ooid oot of 
di s plac e d input/output ohonnolo propagate s through said optical 
M aplifioation - medium , 

57. (original) An optical network as claimed in claim 56 wherein said transmitter 
comprises said integrated optical device and said primary input/output channel is coupled 
to an input channel of said regenerator. 

58. (original) An optical network as claimed in claim 56 wherein said receiver comprises 
said integrated optical device and said primary input/output channel is coupled to an 
output channel of said regenerator. 
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59. (original) An optical network as claimed in claim 56 wherein said regenerator 
comprises said integrated optical device and said primary input/output channel is coupled 
to an output channel of said transmitter. 

60. (original) An optical networic a$ claimed in claim 56 wherein said optical netwoilc 
comprises a plurality of said integrated optical devices. 

6L (original) An optical networic as claimed in claim 60 wherein said transmitter 
comprises one of said plurality of integrated optical devices and said receiver comprises 
another of said plurality of integrated optical devices. 

62, (original) An optical network as claimed in claim 60 wherein said transmitter 
comprises one of said plurality of integrated optical devices, said receiver comprises 
another of said plurality of mtegratcd optical devices, and said regenerator comprises yet 
another of said plurality of integrated optical devices. 

63. (currently amended) A telecommunications network comprising: 

at least one telecommunications transmitter configured to transmit an optical 
telecommunications signal having multiple spectral components; 

at least one regenerator configured to amplify said multi-component optical 
signal; and 

at least one telecommunications receiver configured to receive said multi- 
component optical signal, wherein at least one of said transmittCT, regenerator, and 
receiver comprise an integrated optical device comprising: 

a waveguide body configured to permit propagation of an optical 
signal having multiple spectral components, wherein at least a substantial 
portion of said waveguide body comprises an optical amplification 
medium configurod to amplify difTorent opoctral oomponontp of said 
multi oomponont optiool signal ; 
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a spectral combiner/divider near a boundary of said waveguide 
body, wherein said spectr&l combiner/divider is configured such that a 
spatial distribution of an optical signal propagating to and from said 
spectral combiner/divider is a function of respective component 
wavelengths of said multi-component optical signalyft nd a substantial 
portion of said optiool oignal propagates through oaid optical amplification 
t acdium ; and 

a primary input/output channel defined in said waveguide body 
and a set of displaced input/output channels defined in said waveguide 
body, wherein a displacement of each of said displaced input/output 
channels from said primary input/output channel is defined at least in part 
by said spectral combiner/divide r, and a substantial portion of soid optical 
signal in at leofit ono of oaid primary input/output channel end oaid o e t of 
displaood input/output ohonnolo propagates through said optiool 
amplification m e dium . 

64. (currently amended) An integrated optical device as claimed in claim 4- 67 wherein a 
surface of said waveguide body is configured as a sensing region and said waveguide 
body is configured such that matter present in said sensing region results in attenuation of 
an optical signal propagating in said waveguide body. 

65- (cunrently amended) An integrated optical device as claimed in claim 4- 62 wherein 
said waveguide body is configured such that a plurality of waveguide channels 
corresponding to said displaced input/output channels pass through said sensing region. 

66. (currently amended) An integrated optical device as claimed in claim 4- SL wherein 
said waveguide body is configured such that a primary waveguide channel coiresponding 
to said primary input/output channel passes through said sensing region. 
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67. (new) An integrated optical device configured to multiplex or demultiplex a multi- 
component optical signal incident upon an input face of said device^ said device 
comprising: 

a waveguide body configured to permit propagation of said optical signal, 
wherein at least a substantial portion of said waveguide body comprises an optical 
amplification medium; 

a spectral combiner/divider near a boundary of sajd waveguide body, wherein said 
spectral combiner/divider is configured such that a spatial distribution of an optical signal 
propagating to and from said spectral combiner/divider lies in the plane of said 
waveguide body and is a function of respective component wavelengths of said multi- 
component optical signal, and a substantial portion of said optical signal propagates 
through said optical amplification medium; and 

a primary input/output channel defmed in said waveguide body and a set of 
displaced input/output channels defined in said waveguide body, wherein a displacement 
of each of said displaced input/output channels fix^m said primary input/output channel is 
defined at least in part by said spectral combiner/divider. 

68. (new) An integrated optical device comprising: 

an optical signal having multiple spectral components; 

a substantially planar waveguide body configured to pennit propagation ofm said 
optical signal having multiple spectral components in the plane of said waveguide body, 
wherein at least a substantial portion of said waveguide body comprises an optical 
amplification medium; 

a spectral combiner/divider near a boundary of said waveguide body, wherein said 
spectral combiner/divider is configured such that a spatial distribution of an optical signal 
propagating to and fix)m said spectral combiner/divider lies in the plane of said 
waveguide body and is a function of respective component wavelengths of said multi- 
component optical signal; and 

a primary input/output channel defined in said waveguide body and a set of 
displaced input/output channels defmed in said waveguide body, wherein 
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said multi-component optical signal is incident upon an input face 
of said waveguide body via either said primary input/output channel or 
said set of displaced input/output channels, and 

a displacement of each of said displaced input/output channels 
from said primary input/output channel is defined at least in part by said 
spectral combiner/divider. 

69. (new) An integrated optical device configured to multiplex or demultiplex a multi- 
component optical signal, said device comprising: 

an optical signal having multiple spectral components; 

a waveguide body configured to permit propagation of «» said optical signal 
having multiple spectral components in the plane of said waveguide body, wherein at 
least a substantial portion of said waveguide body comprises an optical amplification 
medium; 

a spectral combiner/divider near a boundary of said waveguide body, wherein said 
spectral combiner/divider is configured such that a spatial distribution of an optical signal 
propagating to and from said spectral combiner/divider is a function of respective 
component wavelengths of said multi-component optical signal and such that a divided 
optical signal passes through said optical amplification medium; and 

a primary input/output channel defined in said waveguide body and a set of 
displaced input/output channels defined in said waveguide body» wherein a displaconent 
of each of said displaced input/output channels from said primary input/output channel is 
defined at least in part by said spectral combiner/divider. 
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